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B INTENDED LEARNING OBJECTIVES (ILO) © 


-At the end of this lecture, students should be able to: 

i. Describe partitioning (septation) of the heart and 
formation of the interatrial septum, interventricular 
septum & other septa. 

il. Explain congenital anomalies of the heart & great 
vessels. 


Key points €» 
1. Partitioning of atrio-ventricular (AV) canal 
2. Formation of the interatrial septum 
3. Formation of the interventricular septum 
4. Partitioning of cono-truncal region of the heart 


5. Anomalies of the heart & great vessels 
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Introduction 


éPartitioning of the heart & formation of the cardiac 
septa starts at 4t week & is completed by 8 week. 
6 septa 


-They are formed by 1 of 2 methods: 


l- 2 actively growing masses of tissue that 
approach each others until they fuse dividing the 
lumen into 2 canals. 


2- active growth of a single tissue mass that 
continue fo evnanrl intil it raachac tha opposite 


side of t €» 
A B 
Form SOD by growth or ogposibs di 


New Five-Year Program Cardio-pulmonary Module 5 


W V VAM E NZ NINE 


I.Partitioning of atrio-ventricular (AV) canal: 


it is an elongated connection between the 
atrium & ventricle. 


-2 endocardial cushions; ventral & dorsal 
project from the ventral and dorsal walls of 
the canal respectively. 


-The cushions grow & fuse together forming 
the septum intermedium which divides AV 
canal into right & left parts. 


belial proliferationg, form the. cusps of 
V valves: {3 ok for Spid valve 
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Sinoatrial valve guarding 
orifice of sinus venosus 


Foramen primum 


Left atrioventricular canal 
Fused AV endocardial cushions 
Fused endocardial cushions 


styl paseng uio: pulmonary Modu Primordial interventricular septum 
9 P D Keith L. Moore: Before we are born, 7 


LIE Partitioning of AV canal 
Side view 


Truncus arteriosus 


Primordial atrium 


Sinoatrial valve 


Sinus venosus 


Ventral 1 
Endocardial 


cushions 


Primordial atrium 


Dorsal 
Atrioventricular canal 


Bulbus cordis Primordial right ventricle 


A Primordial ventricle B 
Keith L. Moore: Before we are born, 7'^ 
C edition 
Top viewvommon " ; ! ; 
i entral endocardial 
giri ica tier: ; Right atrioventricular 


cushion canal 


canal 


Dorsal 


endocardial cushion 
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Lateral cushion sacos J 
Left atrioventricular canal 


Il.Partitioning of the primitive atrium: 
[Formation of the interatrial septum] 


-The primitive atrium is divided into 
right & left atria by the formation, 
modification & fusion of 2 septa; the 


ey 222 wo nal mee = = oem UM NN -—— sr 
Ostium Septum primum 
primum 
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Septum primum 


Ostium primum 


A Endocardial 


B Interventricular 
cushion Atrioventricular canal foramen 
Septum + . Ostium secundum Eos 
secundum - ^ 


Septum Septum — Ostium 
primum primum secundum 
—— Endocardial 


Interventricular 
foramen 


Endocardial” cushions fused 


cushion 


©) 
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Septum Formation in the Common Atrium: 
1- The Septum Primum: 

- |t is a membrane which grows from the dorso-cranial wall of the 
atrium. 

- It descends towards the septum intermedium but is separated 
from it by the foramen primum (ostium primum). 

- The foramen primum becomes progressively smaller and is finally 
closed. 


- Before c Septum Q foramen — e Developing © ts center 
H rimum secundum septum 
forming the. = : ein 
j 
i Dorsal 
B endocardial Septum onm Septum 
cushion pnmum primum 
Faramen 
primum ' 
Septum © Foramen o Degenerating 
secundum T secundum septum primum 
Foramen Septum Foramen 
ovale primum ovale 
secundum ^ | j 


2.5eptum secundum: 


-Another thick crescentic membrane grows immediately to the right 


side of the septum primum. 


-The opening below the septum secundum is called the foramen 


ovale. 


-It gradually overlaps the foramen secundum in the septum primum. 


-Blood in the right atrium passes to the left atrium via a tortuous S- 
shaped course through the foramen ovale foramen secundum. 


-Passage of blood. in an opposite direction is prevented by the valve 


like action of t 


— o 
ovale. Valve of 


Dorsal l 
endocardial 
cushion 


primum 
Foramen 
primum 


o 
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secundum 


Foramen 
secundum 


Foramen LJ 


primum 


Septum Foramen 
secundum secundum 
Foramen Septum 

ovale primum 

Septum 


o 


Foramen 
ovale 


[closed) 


Septum 
primum 


© 


Developing 
septum 
secundum 


© 


Foramen 
secundum 


Degenerating 
septum primum 


Septum 
primum 


j the foramen 
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Development of interatrial septum 
ns GLADE vana cava 


Cal foramen open 


— — VWalwe of aval foramen 


Infenmor vena cava 


[carrying wel- 
oagenaied blood) 


L. Moore: Before we are born, 


edition 


secundum secundum septum primum 


Foramen 
ovale 


Septum — 
secundum ^ | 


Septum Foramen 
primum ovale 
Iclosed) 


Septum Foramen Developing 
primum 0 secundum 2 septum e 
secundum 
Foramen js 
i ürsd 
po endocardial septum araman 
cushion primum sen 
Foramen 
primum 
Septum © Foramen e Degenerating 
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Septum Pulmonary 

Venous | | secundum  — vein Superior 
valves Septum primum - mh T 7 vena cava Septum 
vavae menm 
oval foramen 


Valve of 
inferior 


Valve of 
coronary sinus 
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Septum primum & septum secundum 


Superior vena cava Septum primum 


Septum secundum 
z Blood flow 

Right atrium a 

Left atrium 


Foramen 
secundum 


Foramen 


ovale Left ventricle 
Sectioned Muscular 
atrioventricular ventricular 
septum septum 
Right ventricle 


Inferior vena cava 


Imonary Module 
Early 7th week (43 days) 
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mAfter 


New Fiv 


RIGHT ATRIUM 
HIGHER PRESSURE 


Septum secundum ———»— 


Shunt 


Oval foramen 


A 


AFTER BIRTH 


RIGHT ATRIU 
LOWER PRESSURE 


Septum secundum ———»— 


Oval fossa € c i" | 
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E3 


birth, 


LEFT ATRIUM 
LOWER PRESSURE 


—X———— Septum primum 
(valve of oval foramen) 


EFT ATR 
HIGHER PRESSURE 


—_—_ 


the pressure 
becomes equal and the 2 septa fuse. 


-The septum primum in the site of the foramen 
ovale forms the fossa ovalis. The margins of 
the septum secundum around the fossa form 
tha limbus focc2 avalie fannulys ovalis). 


| —— —— sepíurrütsripwimonary Module 


in both atria 
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Importa 
nt note A 


2.Right 


-Right atrium develops from 3 sources: 


l.Right 1⁄2 of primitive atrium => Anterior 
rough part including the right auricle. 


Posterior smooth part (sinus venarum). 


er .jgatt agfuntheisdigBbvendpio- 
, arcana. 


horn of sinus venosus > 


from 3 


l.Left % of primitive atrium => Left 
auricle. 
2.Absorbed pulmonary veins - Its major 
smooth part. 
3.Upper part of the left atrio-ventricular 
canal. 


Cardio-pulmonary Module 


Dr. Hany 
Waheeb 


Absorbed sinus .. , Absorbed pulmonary 
venasus tissue 'J f vein tissue 


Left Superior vena 
Right pulmonary vein caval opening 


Entrance af 
» pulmonary 
veins 


6 weeks Inferior vena 
caval opening coronary sinus 
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mMention 2 cardiac septa sharing in 
portioning of the primitive atrium during 4% 
- 8^ week of development. 


gmEnumerate the primordia (sources) of: 
Right atrium - Left atrium 
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IIl.Partitioning of the 
ventricle: [Formation 
interventricular septum] 


primitive 
of the 


-This chamber is divided into right & 


left halves by an interventricular (IV) 
septum which is formed of 2 parts: 


l.Muscular part: A median crescentic 
ridge or fold grows upwards from the 
floor of the primitive ventricle. 


-Up to 7t week, there is a crescent- 
shaped IV foramen between 
the free edge of the IV septum & 
septum intermedium in AV canal 
Temporary communication between 


Membranosus 
interventricular | 


Pulmonary 


: = artery 
Right atrium P 


septum 


Right 

atrioventricular 

orifice 

Left atrioventricular 
orifice 


Muscular 
interventricular septum 


the 2 ventricles. 


2.Membranous part: It grows to fill the 
IV foramen by.the end of 7 week... 


e 
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Be of the bulbus cordis (conus 


‘Neural crest cells migrate into the mesoderm 


of the developing heart > Formation of bulbar 


truncus arteriosus. 
-Bulbus cordis is divided into 2 parts: 


1.Proximal part: Right & left bulbar ridges 
fuse together to form the proximal bulbar 
septum => Formation of smooth outflow parts 
of both ventricles: Infundibulum (conus 
arteriosus) of right ventricle & aortic vestibule 
of left ventricle. 


2.Distal part: It is divided by the distal bulbar 
septum into pulmonary orifice of right 
ventricle anteriorly "&aortic orifice of left 
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Partitioning of the bulbus cordis (conus cordis) 


Aortic Dorsal aorta 


sac 


Truncus 
arteriosu 


Primitive 
right atrium 


Primitive 
right ventricle 


Bulboventricular 


flange interventricular 


foramen 


Interventricular septum 


Primitive 
left atrium 


Primitive 
left ventricle 


Atrioventricular 


canal 


Langman: Medical embryology; 14* edition 


New Five-Year Program 


Superior vena cava. 


Left auricle 


Right coronary artery Anterior interventricular 


branch of left coronary artery 


Great cardiac vein 
Right atrium 
Anterior interventricular groove 


Right ventricle Left ventricle 


—— Obtuse margin 
Small cardiac vein 


Inferior vena cava 


Inferior margin 


Gray's anatomy for students, 3 Edition 
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Importa 
nt note A 


-Right ventricle develops from 2 sources; 


1.Right 1⁄2 of primitive ventricle > Rough 
(trabeculated) inflow part. 


2.Ventral % of bulbus cordis (conus 

cordis) => Smoot outfiow _ part: 
nmt (cone Lol eer ft aj, JC eVverops 
sources: 


B-a.-.-- a 


(trabeculated) inflow part. 
2.Dorsal '^ of bulbus cordis 


vestibule. 


cordis) = Smooth outflow part: 


from 2 


l.Left “2 of primitive ventricle = Rough 


(conus 
Aortic 


Formation of the En becdias- 
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Dense l l 
mesenchymal Atrioventricular 
tissue Lumen of ventricle valves 


Muscular 
cord 
Myocardium Papillary 


Langman: Medical embryology; 14*^ editioruscle 


Chordae 
tendineae 


Cavitation of inner layer of myocardium 


V.Partitioning of the truncus arteriosus (TA): 


-The upper part of TA is dilated & forms the 
aortic sac. 


-In lower part of TA: Truncal ridges (by neural 
crest cells) fuse together & undergo spiraling 
by streaming of the blood from the ventricles 
—2- Formation of the spiral aortic 


of. o-pulmonary 
aBereuse pfvidlekrafAsgmBpulrnbaabBju Maes 
panel ditvesisrtaround ...the.. ascending aorta 


rantearior than laft than nosterinorl. 
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5 weeks 


SER. nuni Spiral septum Posterior 


Rt. Lt. 


Joc ae 
pulmonary 


Anterior 


septu mI 


Ascending — 
aorta 


OAA M Aoricopulmo: 
pulmonary Module p orticopul monary 
sciencedirect.com septum 
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mEnumerate 6 cardiac septa sharing in 
portioning of the heart during 4*^ - 8'^ week 
of development. 


gmMention the primordia (sources) of the 
following CVS structures: Left ventricle - 
Coronary venous sinus - Conus arteriosus - 
Pulmonary trunk. 
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Anomalies of the heart & 
great vessels 
Congenital heart defects 


.Causes: (CHDs) 

1.Genetic factors (chromosomal anomalies as 
Turner & Down syndromes). 

2.Environmental factors (teratogens as rubella 
virus). 

.Incidence: 6 - 8 / 1000 births. 


Ag ere position: Be ur 


Heart in 


a.Dextrocardia: i.e. Apex to ^» 
the right. 


Dextrocardi 


-Heart tube bends to the left 
instead of the right => Right- 


sided heart. 
-May be isolated o 
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NORMAL 
Truncus arteriosus 
Bulbus cordis 


Ventricle 


Atrium 


Sinus venosus 


DEXTROCARDIA 
Truncus arteriosus 


Bulbus cordis 


Ventricle 


Atrium 


, Sinus venosus 
Keith L. Moore: Before we are born, 7* 


eator Dextrocardia 


b.Ectopia cordis: 


-Heart is located outside 
the thoracic cavity 
through a bifid sternum. 
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Ectopia cordis 
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2.Atrial septal defects (ASDs): Right -to- left shunt 
of venous blood = Cyanosis 


-ASDs are more common in females. 
-4 types: 


a.Patent foramen ovale: Commonest type. A hole in 
the middle of the interatrial septum (site of the 
fossa ovalis). 


b. patent foramen primum: A hole in the lower part 
of the interatrial septum + Persistent AV canal. 


c.Sinus venosus ASD (high ASD): A hole in the 


E mm me e mE na a— ns -—— sh. — - | -—— — mm dom 
"n. pem 
Normal oral fossa 


Oval foramen 
Patent loramen primum (ASD) 


Cardio-pulmonary 


Norms oval fossa 


. Moore: Before we are born, dé in mal vave 


mons : Identify the anomal 


1 Septum secundum Septum 


2 secundum Septum primum 
Pulmonary 


veins 
Excessive resorption of 
septum primum 


: Patent ostium primum 
Langman: Medical embryology; 14'^ edition 


d.Common atrium: Absence of both septum 
primum & septum secundum => Trilocular 
biventricular heart (1 atrium & 2 ventricles). 


Septum Septum primurr 
secundum 


Pulmonary 


er cun 


New Five-Year Progra 


e 
Normal septum formation 


septum secundum 
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3.Ventricular septal defects (VSDs): 


-VSDs are the most common type of CHDs, 
accounting for about 25% of cases. VSDs may 


accompany other CHDs. 
-They are more common in males. 


-3 types: 

a.Membranous VSD Roger's disease): 
Commonest type. 

-hannan naf mambennane v af tha IV Lc nma 
P 


Ventricular 
septal defect 


Normalengman: Uesca ABAS La eRoger’s disease 
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b.Muscular VSD: 


-A hole or multiple holes (Swiss-cheese VSD) 
in muscular part of IV septum. 


c.Common ventricle: Absence of IV septum > 
Trilocular biatrial heart (2 atria & 1 ventricle). 


Langman: Medical € yorogy; 14^^ edition 


Muscular VSD Common ventricle 
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4.Abnormal division of the truncus arteriosus: 
4 cases 


A-Persistent truncus arteriosus (PTA): 


-One vessel receives blood from both 
ventricles & distributes it to the pulmonary & 
systemic circulation. 


Superior 
iure of formation~oef the aortico- 


—— 9} 
- um. Pulmonary 
Persistent truncus artery 
arteriosus 


#— Truncus 


El arteriosus 


interventricular 
septal defect 


A B 


Langman: Medical embryology; 14* edition 
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B-Transposition of great arteries (TGA): 


-Aorta arises from the right ventricle & 
pulmonary trunk arises from the left ventricle. 


-it is the 2™ most common cyanotic heart 
disease in newborn infants. 


-Due to formation of non-spiral aortico- 
— a 


Right atrium | ' g Aorta 


Patent ductus 
arteriosus 


Patent ductus arteriosus 


Pulmonary 


Pulmonary : » artery 


trunk 


ITG 
Nae 


f 
L n | 
W / Left ventricle 
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a 


j | ; 14t iti 
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C-Congenital stenosis or atresia of pulmonar 
or aortic orifice: 


-Stenosis means narrowing & Atresia means 
closure. 


Stenatic Pulmonary Valve Stenmotic Aortic Valve ICUS 


Normal 


Normal 
open Pulmonary Valve 


j j Aortic Stenosis 
Cry, X "3 Pulmonary 
Pulmonary =- | a Stenosis 
b E i in. an open Pulmonary Valve 
valve | i 


heart.org noonansyndror heart.org 
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D-Tetralo of Fallot: 


cyanosis (blue baby). 


-it is the commonest cause of neonatal 


ulmonary stenosis 
2.Hypertrophy of right 
ventricle. 2ry to the 
pulmonary stenosis 
3.Membranous VSD. 

4. Overriding of aorta on 


Ae initial ahi: "n 


Interventricular 


Overridin 
" septal defect 


aorta 


Ate iisgtheb and moneést" CHD (éspécidlly 


Chey C pathe wesrtaingdeas) typ 
the commonest 


JY cyanosis & TGA 


cause. 


3 llmonarnry Modiila 
pulmonary Mod ule 


H 26 h 


e). Fallot's tetralogy is 
cause of neonatal 
is the 2" commonest 
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mgmThe commonest CHD is . ................... 
while, the 2" commonest cyanotic heart 
disease is ................... 


Identify the 
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| Lecture Summary €» 


Cardiac 
septa 


-6 cardiac septa develop between 4'^ - 8th weeks 
induced by cardiac jelly. 


septum intermedium in A-V canal, Interatrial 
septum, interventricular septum, proximal & distal 
3 I 


is commonest CHD (especially 
membranous’ type). Fallot’s tetralogy is the 


commonest cause of neonatal cyanosis & TGA is the 
2"À commonest cause. 


[/ 
mTetralogy of Fallot includes 4 cardiac anomalies: 
i rrt stenosis - Hypertrophy of right ventricle 
;,Membranous VSD,& Overriding aorta. 
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SUGGESTED TEXTBOOKS €» 


l.Keith L. Moore: Before we are born, essentials of embryology and 

birth defects; 7'^ edition. 

2.Langman: Medical embryology; 14*^ edition. 

3.Web sites: https://studentconsult.inkling.com/ 
https://www.clinicalkey.com/student 


BEST wiSHE? 
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